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60. Proposed by Professor C. E. WHITE, Trafalgar, Indiana. 

Prove that every algebraic equation can be transformed into another equation of the 
same degree, but which wants its n"> term. 

61. Proposed by J. A. CALDEEHEAD, A. B„ Superintendent of Schools, Limaville, Ohio. 

Given x 2 +X]/xy=X0, and y 2 +yy/xy=20 to find x and y by quadratics. 



CALCULUS. 



Conducted by J. M. COLAW, Monterey, Va. All contributions to this department should be sent to him. 



SOLUTIONS OF PROBLEMS. 



40. Proposed by F. P. MATZ, D. Sc, Ph,fl„ Professor of Mathematics and Astronomy in Irving College, 
Mechanicsburg, Pennsylvania. 

The closed portion of the curve known as "The Cocked Hat," equation 

x i +x 2 y 2 +4ax 2 y-2a 2 x 2 + 'da 2 y 2 —4a 3 y + a*=0, 

revolves around the axis ofy. Find the campanulate volume generated. If the same por- 
tion of the curve revolve around the axis of x, find the fusiform volume generated. Also, 
determine the area of this closed portion of the curve. 

Solution by G. B. M. ZEEE, A. M., Ph. D., Professor of Mathematics and Applied Science, Texarkana Col- 
lege, Texarkana, Arkansas-Taxas ; W. C. M. BLACK, A. M., Professor of Mathematics in Wesleyan Academy, 
Wilbraham, Massachusetts ; and the PEOPOSEE. 



Solving the equation for x 2 we get x 2 =±iyy'y 2 +8ay— i(y 2 +4ay— 2a 2 ). 
.'. The campanulate volume generated by the area MPA t QNM is 

V= yJ (yv'y 2 +$ a y- y*-4ay+2a 2 )dy + 

-f-/ o W?y 8 + 8«3/+2/ s + 4ay-2a 2 )dy. 
= -|Ti(i/ s -f Say)! -2a(y-4a) v / y+8ay+S2a.nog 
{i/ + 4a+,/V+8tt ? / }-bj*-2ay 2 + 2ffl 8 !/]°-f -^[ i y * + 2ay 2 - 2a 2 y + i(y* + 
Say)' -2a(y+ 4a) } /y- +8ay + 'Z2aHogi y + 4a+ 1 7 i/ s + 801/ 1 T" 
= f *a'(121og3-13). [Zerb, Matz, and Black.] 




363 



„ „ 2a(a*-x i )±{a s -x*) v 'a*-x i 
From the equation we get y— x*+Za % 

.•. The fusiform volume is 



F = * a * f w+£y *-*"»'/; (4-c-^" where * =asm • 

„ ,ri70 44/3, ,, 2 , ... cosflsM, 8sinfaoBfl -|^ 
_ 4». . (J^_ 44£?). |».o«(168-88/3). 



Also area ^=2^ ^^ d *= 2 «\J 4^c^ =2a I/1T 

i/ 2 . <A 96> sin6>cos#-|t* 1 , 1R „ 07 

tan (pT tan *j--i 2— 1 = 6'° (16 ' /8 - 27) - 

[Zerk, and Matz.] 

/^ /*° (a'+x*)' dx 

Or, fusiform volume=27r J (y\ —y\ )dx=16ax J r x t +$ a t)» 

M" cos 6 0d0 
= man L (4-OOB-*)- 

= 16a3,/ i ;( C 4-V *«!* + *?£^ + ^^-f *» 

„ . . f 1.3.5 2.1.3.5.7 3.1.3.5.7.9 , ) . 

= 8ar ' a ' 1-2X6?+ 2.4.6.8.4» + 274.6.8.10.4' + } ' ,moe 

/H* . , 1.3.5 (2m- 1) n 

J o C0s4mxdx = 2.4.6 (2m) ' 2- 

/*a z*® (a 2 X 2 )* rfx 

Area of closed portion=2) (y,— i/ 2 )dx+4 J „ 3 — . 

. „ , . „ r^'cos* 6dt) . , fi'cos* (9 , cos 6 (9 , cos 8 
Let *-«m«',^-4a 2 J o z—re =4a *J o — + -p- + -p- 

, oos^fl _, ,. fl „ , f 1.8 . 1.3.5 1.3.5.7 1 

+ — V— + )d#-2a»* J 2AT + 2T476VP + 2.4.6.8.4' + /' 

which series is also convergent. [Black.] 



